Introduction: despite availability of an effective vaccine, the measles epidemic continue to occur in Nigeria. In February 2015, we investigated a
Introduction
Measles is an acute, highly contagious vaccine preventable viral disease which usually affects younger children. Transmission is primarily person-to-person via aerosolized droplets or by direct contact with the nasal and throat secretions of infected persons [1, 2] .
Incubation period is 10-14 days (range, 8-15 days) from exposure to onset of rash, and the individual becomes contagious before the eruption of rashes. In 2014, World Health Organization (WHO) reported 266,701 measles cases globally with 145,700 measles deaths [1] . Being unvaccinated against measles is a risk factor for contracting the disease [3] . Other factors responsible for measles outbreak and transmissions in developing countries are; lack of parental awareness of vaccination importance and compliance with routine immunization schedule, household overcrowding with easy contact with someone with measles, acquired or inherited immunodeficiency states and malnutrition [4] [5] [6] . During outbreaks, measles case fatality rate (CFR) in developing countries are normally estimated to be 3-5%, but may reach 10-30% compared with 0.1% reported from industrialized countries [2] . Malnutrition, poor supportive case management and complications like pneumonia, diarrhea, croup and central nervous system involvement are responsible for high measles CFR [7, 8] . Nigeria is second to India among ten countries with large number of unvaccinated children for measles, and has 2.7 million of the 21.5 million children globally that have zero dose for measles containing vaccine (MCV1) in 2013 [9] .
Measles is one of the top ten causes of childhood morbidity and mortality with recurrent episodes common in Northern Nigeria at the first quarter of each year [10, 11] . In 2012, 2,553 measles cases were reported in Nigeria, an increase from 390 cases reported in 2006 [10] .
In line with regional strategic plan, Nigeria planned to eliminate measles by 2020 by strengthening routine immunization, conduct biannual measles immunization campaign for second opportunity, epidemiologic surveillance with laboratory confirmation of cases and improve case management including Vitamin A supplementation. This is meant to improve measles coverage from the present 51% as at 
Results
Descriptive epidemiology-quantitatively: a total of 159 cases with two deaths (CFR = 1.3%) were identified. 80 (50.3%) were male. Cumulatively, under-five children accounted for 90% of cases.
The mean age of cases was 32 (± 22.5) months but the age group of 0-11 months were severely affected with age specific death rate of 5% ( Table 1 
Discussion
This laboratory confirmed that measles outbreak caused severe morbidity in a densely populated urban slum community in Kaduna metropolis where substandard housing and poor living conditions existed. In addition, the community, like most cosmopolitan settlements in Northern Nigeria, has witnessed poor uptake of RI for all antigens. In this investigation, measles vaccination coverage was 27%; this is lower than the estimated national coverage of 51% [12] .
The outbreak of measles in Rigasa spanned from 5 th January to 4 th April, 2015, weeks after outbreak investigation and response. This prolonged spread of the infection could be due to lack of herd immunity in the community. The case fatality of 1.3% in this study is similar to 1.5% reported in Lagos, a cosmopolitan city in Nigeria, but lower than 3.9% reported in Bayelsa-South-South Nigeria, and 6.9%
reported in a rural community in Southwestern Nigeria [8, 11, 13] .
The lower CFR reported in this study could be due to early presentation of affected children to health facilities, and improved case management. During the outbreak, the state primary health care agency supplied drugs, including vitamin A, to health facilities that were used in the treatment of cases at no cost. Although measles usually affects under-five children [11] , in this study we found underone to be severely affected with CFR of 5%. In developing countries, We also found that caregivers who were 20 years or less were more likely to have children with measles. This could be attributed to lack of knowledge on the importance of routine immunization and childcare. Caregivers in this community usually present their children for immunization according to EPI in the first 3 months of life but failed to complete the schedule therefore missing measles vaccination at the ninth month. Reasons put forward by caregivers to why their children missed measles vaccination ranged from being unaware of EPI schedule for measles, to competing priorities, to adverse events following immunization (AEFI). These reasons are similar to those cited in previous literatures [8, 16] . In this outbreak, the epi-curve revealed a propagated epidemic pattern which probably affirms that the disease was transmitted from person to person. Rigasa is a densely populated urban slum community and this allow for the spread of measles in this community. Overcrowding is an important risk factor in the transmission of respiratory infections [17] ; and measles being a highly contagious disease, recent contact and overcrowding are risk factors for disease transmissions during measles outbreak [1, 3] . This outbreak response had one major limitation; that is, delay in reactive vaccination in the community after 
Conclusion
We confirmed there was a measles outbreak in Rigasa community.
Low measles vaccine coverage as a result of poor uptake of RI was responsible for the outbreak of measles infection in the community. 
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